The United Nations General Assembly will hold the World Summit on Sustainable Development (WSSD) in Johannesburg in 2002. The aim of the summit is to review progress in the implementation of sustainable development goals adopted in 1992 at the historic United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro and map out a strategy for renewed commitment to sustainable development. While there is general agreement that progress towards sustainability has been slow, there is no agreement on why so little has been achieved. The most common explanation is that the political will needed to translate the commitments into action has been lacking. Developing countries, on the other hand, assert that their ability to implement the goals of sustainability has been hampered by the low level of international assistance in general and by the failure of the industrialized countries to honour their promises at the UNCED. This argues that the sustainability transition is a knowledge-intensive process involving considerable investment in science and technology. In addition, it entails significant adjustments in global, regional and national institutions to reflect the imperatives of sustainability. The paper outlines the kinds of institutional adjustments that are needed to promote the transition towards sustainability.
Introduction and background
In 1992, world leaders adopted Agenda 21, the work program of the 1992 United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro [1] . This landmark conference provided a framework for actions needed to make the transition towards sustainable development. A decade later, the world community is embarking on another global effort to rekindle interest and commitment to the implementation of sustainable development goals. The United Nations General Assembly has decided to convene the World Summit on Sustainable Development in Johannesburg in 2002.
The main objectives of the summit are to:
"reinvigorate the global commitments to, and achieve a higher level of international solidarity and partnership in, the promotion of sustainable development." [2] The summit will benefit from the political momentum created by the United Nations Millennium Declaration in which:
"world leaders committed themselves to achieving…a broad range of timebound international development objectives for which sustainable development provides a unifying framework." [2,3, p.1]
The summit comes amid concerns that Agenda 21 has not been fully implemented and the prospects of reversing the worsening ecological trends are diminishing [4] . Poverty in various areas of the world, especially in Africa, continues to be a threat to environmental management and human welfare in general. In response to these challenges, some environmentalists are concerned about the impact of human activities on the environment and perceive sustainable development as an abdication of conservation goals. On the other hand, some development practitioners are concerned that sustainable development is being reinterpreted in strict preservationist terms that could preclude the use of natural resources to meet human needs. Similar concerns have been raised with regard to the implementation of international sustainable development treaties dealing with climate change, biological diversity and desertification. Conflict between development and conservation goals features prominently in discussions under these treaties. The Convention on Biological Diversity (CBD), for example, articulates both conservation and sustainable development goals but negotiations on action plans have often reflected tensions between these two goals. So far, conservation goals have been given greater priority over sustainable use objectives although there are doubts as to whether the current focus reflects the real challenges facing the world community. Similar debates are underway in the United Nations Framework Convention on Climate Change (UNFCCC) to levels that now threaten the implementation of its Kyoto Protocol.
There is general agreement that progress towards sustainability has been slow. There is, however, no agreement on why so little has been achieved. The most common explanation is that the political will needed to translate the commitments into action has been lacking. Others have pointed to perceived weaknesses in the follow-up institutional arrangements in the United Nations system. Developing countries, on the other hand, assert that their ability to implement Agenda 21 has been hampered by the low level of international assistance in general and by the failure of the industrialized countries to honour their international obligations.
These claims are serious and represent a significant part of the international dialogue. However, there are other considerations that need to be taken into account. Successful implementation of international commitments entails two kinds of transitions. First, a discernible effort to domesticate international obligations into national policy is necessary. Second, this transition from normative standards at international level to operational programs at national level, is usually associated with the creation of new knowledge (through scientific and technological research and the use of indigenous or traditional knowledge). This process is part of a larger societal problem solving process [5, p.610].
These efforts are effected through adjustments in existing institutions or the creation of new ones. Such transition is usually a long-term process and often takes several decades involving social learning through institutional experimentation at various levels. In this regard, an assessment of the implementation of Agenda 21 that is based on the determination of success or failure is therefore meaningless [6] . So far it is clear that the requisite effort to enhance the capacity of developing countries to undertake the needed technological innovation or to redirect technological innovation to take environmental considerations into account has not been given the priority it deserves. And neither has the corresponding adjustment in policy and institutions been given due attention [7] . What is critical is to map out the next steps, especially in facilitating the transition from the phase of setting normative standards to the next step involving operational activities.
Based on this analytical framework, this paper argues that making the transition from international to local agreement is a knowledge-intensive process that involves considerable investment in science and technology as well as innovations or adjustments in global, regional and national institutions. The sustainability transition is therefore a long-term process that will involve continuous and goal-oriented interactions between government, knowledge-based institutions and enterprises involving interactions between key actors (in government, industry, academia and civil society) who are guided by common goals.
A strategic approach to the sustainability transition involves identifying key knowledge-based institutions that can play a critical role in changing the direction of socio-economic evolution. This paper identifies knowledge-based institutions, such as universities, colleges and other institutions of learning, and firms as constituting pivotal loci in the sustainability transition. But for these institutions to effect the sustainability transition, they will need to be integrated into the economies of the communities they are located in and be responsive to local needs as well as public expectations. It notes that the implementation of Agenda 21, the relevant elements of the Millennium Declaration and any successor agreements from the Johannesburg Summit will depend on the degree to which their central elements are integrated into knowledge-based institutions as well as enterprises.
The global sustainability challenge

Science, technology and institutions
The concept of 'sustainable development' is still nascent with the international community in the early stages of defining its meaning, scope and limitations [8] . The late 1980s and the early 1990s were devoted to promoting the political acceptance of the concept with the UNCED forming a critical landmark in the process. The process of political acceptable is not yet complete but will be helped by the Johannesburg Summit as another major step in this process. Today there are still organizations that are opposed to the concept of sustainable development and consider environmental conservation to be the central concern. Similar views have been expressed on the development side, resulting in slow progress in a genuine integration of the two sides. Therefore, the challenge facing the Johannesburg Summit is to develop a strategy and action plan that will allow for the integration of the two at the conceptual and operational levels.
A review of the transition to sustainability involves a critical look at the interactions between knowledge creation (in the form of scientific research and its technological embodiments) and institutional adjustment or innovation. Agenda 21 stressed (consider present tense) the importance of scientific research in its Chapter 35:
"One role of the sciences should be to provide information to better enable formulation and selection of environment and development policies in the decision making process. To fulfil this requirement, it will be essential to enhance scientific understanding, improve long-term scientific assessments, strengthen scientific capacities in all countries and ensure that the sciences are responsive to emerging needs."
Chapter 8 of Agenda 21, on the other hand, anticipated (consider present tense) that:
"adjustment or even a fundamental reshaping of decision making, in the light of country-specific conditions, may be necessary if environment and development is to be put at the centre of economic and political decision making, in effect achieving a full integration of these factors."
This sustainability transition is essentially a process of social learning involving changes in the way human beings interact with the natural environment as well as with each other [9] . The worsening economic conditions in many developing countries and the rise of infectious diseases are undermining the very foundations of social learning and compromising the transition towards sustainability. As a result, achievements are limited to high-level political commitments to the principles of Agenda 21. This is largely a result of the limited effort made to generate the requisite knowledge and adjust institutions in response to the sustainability agenda [10] .
The translation of these commitments into durable actions will require significant generation and use of scientific and technical knowledge as well as adjustments in existing institutional arrangements to accommodate sustainability requirements. Corresponding changes in global governance and international cooperation will help the transition. The existence of knowledge-based institutions and the emergence of regional economic integration arrangements offer new opportunities for advancing sustainable development.
Implementation trends
The main achievement in the transition towards sustainability has been the rapid growth in awareness of the importance of integrating environmental considerations into development initiatives. This is particularly evident in public institutions, civil society organizations and, to a certain degree, in private enterprises. Over 80 countries have established commissions or other such organs that seek to promote the implementation of sustainable development goals. Other countries have prepared complementary strategies and created national institutions in response requirements under the United Nations conventions on climate change, biological diversity and desertification control. A growing number of research organizations are also using elements of Agenda 21 as a basis for their operations [11] . Urban authorities and local communities are also taking on the agenda and seeking to reflect it in their operations. International agencies have also played an important role in supporting conservation activities that have provided insights for the integration of environment and development.
The growth in awareness, however, has not been matched by corresponding reforms in government and other agencies to reflect the imperatives of sustainability in routine activities. This is partly because of the limited investment in creating the requisite knowledge needed to support sustainability efforts. Conserving biological diversity, for example, requires extensive knowledge of the distribution of species as well as their economic and ecological value. Even where such knowledge is available, the process of integrating it into the routines of the various institutions is still slow. Laws and policies still reflect conventional development approaches and have yet to undergo reforms to accommodate sustainable development objectives. International financial and development institutions that influence development policies could play an important role in helping to promote sustainable development goals in these countries.
Constraints
Efforts to promote sustainable development have been influenced mainly by declining economic fortunes in many countries and the associated decline in the capacity and infrastructure of knowledge-based institutions. In parts of Africa, for example, growing poverty is also associated with armed conflicts, which are undermining overall economic performance and sustainable development goals. In addition, the emergence and spread of infectious diseases and the associated decay in public health infrastructure are a threat to the implementation of sustainable development goals.
Most countries face major constraints related to the implementation of sustainable development goals. These constraints fall into two or three major categories: resources (financial and natural), capacity and institutions. The lack of financial resources is a wellknown phenomenon and is complicated by the limited availability of scientific and technical capacity. This in turn affects the functioning of existing institutions. But integrating sustainable development goals into existing activities could help to reduce the overall requirements for new financial resources.
Paradoxically, in regions such as Africa, natural resources have become a source of armed conflict that has compromised sustainable development objectives. Deprived of the security needed to engage in agricultural production, many communities in central Africa are turning to game hunting as source of livelihood, a shift that is associated with extensive environmental damage. Peace and security have become a prerequisite for sustainable development in many parts of Africa.
Adopting sustainable development strategies will require committed political leadership as well as the existence of key institutions that coordinate action at the highest possible level in the governmental structure. National sustainable development commissions with adequate political and legislative authority could serve this function.
Much of the work on economic coordination is starting to take place at the subregional level through the creation of economic integration organizations. These subregional bodies are likely to have major influences on the future of sustainable development in these countries. They are, however, still nascent and need considerable support from the international community to function effectively.
At the global level, uncertainties associated with globalisation are creating new challenges for most developing countries. Globalisation is currently perceived as a threat to developing economies. However, there is little understanding of the details of these threats as well as the opportunities that it might offer to developing countries. These countries need to play a greater role in shaping the character of globalization through detailed analysis of its implications and reasoned engagement with the industrialized countries, based on the identification of their own priorities.
Institutional responses
Getting started
Opportunities for implementing sustainable development vary considerably among countries and regions. While the industrialised countries lead the world in technological innovation, their economic structures offer the fewest possibilities for redirection. The developing countries, on the hand, do not have heavy commitments to traditional industrial structures and can therefore embark on alternative development paths. But their technology capacities are low and many of them face other environmental challenges associated with poverty. Resolving these paradoxes will entail greater cooperation, especially in technological fields. But such cooperation is limited by perceptions of new technologies as instruments for global market competitiveness. A balance needs to be created between market competition and the need to promote the transition towards sustainability globally.
New growth strategies can be designed at the outset to incorporate sustainable development goals. The first step in this effort is to facilitate the processes of establishing national sustainable strategies and action plans with specific targets. The strategies and actions should include the codification of sustainable development in legislative instruments and the designation of specific institutions to carry out certain activities.
In addition, countries should establish national networks of research institutions devoted to advancing 'sustainability science' as a basis for implementing the goals of Agenda 21 and successor programs [12] . These could be combinations of universities and other research-oriented institutions charged with the mandate to carry out the research needed to implement sustainable development goals. The sustainability science networks should also develop indicators for assessing the effectiveness of measures introduced to implement sustainable development goals. These national networks would eventually become part of global networks and forums.
Financial resources for implementing these measures should be generated from local budgets as well as international assistance through institutions such as the Global Environment Facility, the World Bank, regional development banks and bilateral sources. International organizations working on sustainable development could contribute to the processes if their own operations are brought in line with sustainability needs.
Global governance
Responding to the global challenges of sustainability requires enhanced intellectual leadership as well as coordination at the international level. This is mainly because generating the required knowledge demands, sustained guidance and the integration of sustainable development goals into a wide range of international organizations has increased the demand for improved coordination. This entails strengthening the ability of the Commission on Sustainable Development (CSD) to provide the requisite leadership, guidance and monitoring of implementation activities. These tasks can be performed through a more streamlined review mechanism that relies on analyses of submission by member states as well as international organizations, conventions and processes. In fact, the CSD has at times served as a platform from which governments extended their influence on certain issues to other intergovernmental forums. This role can be made more transparent through a strengthened CSD or some other organ of the United Nations General Assembly.
In addition, close cooperation between the United Nations, the World Bank, the International Monetary Fund (IMF) and the World Trade Organization (WTO) could help to advance sustainable development goals provided there is shared commitment to these goals among these institutions.
Cooperation between these institutions is unlikely to be effective unless clear leadership on sustainable development prevails in the international system. Forging strategic alliances between the United Nations, the Bretton Woods institutions and the WTO will require high-level diplomatic efforts that can only be provided by the United Nations Secretary General's office. There are two main reasons why this is necessary. First, the global vision implied in the sustainability challenges needs to be articulated in the functioning of all international organizations and reflected in their operational programs. Second, high-level coordination and promotion of coherence among sovereign institutions requires the kind of diplomatic authority that only the United Nations Secretary General currently possesses. The legislative basis for the involvement of this office in leadership on sustainable development is already implied in the United Nations Millennium Declaration adopted by heads of state and government in 2000 [3] . The work of the United Nations will be greatly strengthened by forging close relations with the scientific and technological community, including institutions such as the International Science Council (ICSU) and the InterAcademy Council (IAC) [13] .
There are three other areas of global governance that are central to the sustainability transition. These are the sustainable development conventions and the United Nations Environment Programme (UNEP). While Agenda 21 is not a legally binding agreement, many of its key principles are articulated in the UNFCCC, the CBD and the United Nations Convention to Combat Desertification (CCD). These conventions provide an important basis for implementing sustainable development goals and should be given maximum political space to develop their principles into practical programs at the national level. Much of the scientific, technological and institutional innovation needed to advance sustainable development can be undertaken through these conventions.
But for these conventions to fulfil their mandates, they will need to strengthen the functioning of their scientific, technical and technological advisory bodies and to forge stronger links with other science-based institutions worldwide. Currently, only the UNFCCC relies on systematic scientific assessments provided by the Inter-governmental Panel on Climate Change (IPCC). This panel, however, has not devoted as much effort to technological assessments as it has to scientific work. This is partly because of the emphasis of emissions trading in the climate regime. A shift in focus to technological issues would also require greater emphasis on assessments of specific technological systems such coal plants, automobiles and agricultural production. Incentive-based agreements on such technological systems should be explored as part of the effort to promote the transition towards sustainability. Similar approaches should be adopted for the biological diversity and desertification regimes. First, these regimes have not effectively used their scientific advisory bodies to provide a reliable basis for decision making. Taxonomic research is essential for establishing the scientific basis for conservation efforts. Currently, the world relies on poor estimates of species distributions to argue the case for conservation. The CBD will need to focus on this issue and provide the political momentum needed to catalogue the world's species. Advances in bioinformatics and geographical positioning systems would increase the ease of taxonomic research, making it possible in the next three decades to catalogue most the world's higher organisms but only with the requisite political leadership and financial resources. Such an initiative would rekindle interest in biological diversity conservation as a central element of sustainable development. Similar efforts need to be launched on the technological front. There are numerous technological systems that can be used to promote the conservation of biological diversity and to combat desertification.
The transition towards sustainable development will benefit greatly from the existence of an international institution that focuses on monitoring and assessing environmental trends, harmonizing environmental criteria and indicators and developing other environmental standards. The field of environmental measurements is playing such a critical role that it deserves a place in the United Nations system and UNEP is the natural home. Unfortunately, discussions about the future of UNEP have focused on governance with little attention given to emerging needs where the organization has a competitive advantage. Much of UNEP's attention is directed to concerns over worldwide coordination of environmental activities in other organizations. However, coordination is only possible through providing intellectual leadership that is built on a strong scientific and technical foundation [14] .
There is considerable debate on the role of the WTO in sustainable development. An approach based on integrative responsibility would seek to promote greater recognition of environmental consideration in trade decisions through the establishment of appropriate standards, criteria and indicators. This requires a stronger and more active Committee on Trade and Environment (CTE) in the WTO. It can be argued, however, that the performance of the CTE is a reflection of the overall performance of the environmental regime. A greater focus on normative development in other environmental bodies would help strengthen the CTE by proposing new standards that could be integrated into the trade regime.
The existence of credible forums would also help to increase the sensitivity of trade regimes to environmental concerns through institutional learning. Indeed, the WTO incorporates a wide range of normative standards that were developed in other regimes and organizations and that were consolidated through a process of global learning. However, the environmental regime would continue to use trade-related measures to address environmental goals. What is critical is the level of interaction and coordination between the two regimes. It is important to stress that such interactions and coordination should start at the national level with efforts to incorporate environmental considerations into economic activities in general and trade in particular.
It can be argued that such an approach would result in overlaps between the two regimes. Overlaps are not necessarily a negative development; indeed, a certain measure of jurisdictional redundancy is essential in ensuring that environmental goals are pursed through a variety of ways. It is critical is to ensure that the measures are complementary and not contradictory. This will be achieved through continuous dialogue and experimentation in the two regimes, not by simply drawing arbitrary boundaries between trade and environment.
Furthermore, the differences between the approaches taken by the two regimes will be determined largely by their normative aspects, which are unlikely to be similar. So far, the trade regimes are clearly rule-based while the environmental regimes are still experimenting with a variety of normative standards, none of which has emerged as a key guiding principle with the functional expression of the concept of non-discrimination in the trade regime. The absence of a dominant guiding framework should not be viewed as a weakness of the regime but as a feature of the complexity of environmental governance as well as the nascence of the regime itself. Norms emerge through long periods of experimentation. They give form to institutions, not the reverse. This is partly why the desire for a world environment organization is frustrated by the lack of a common vision on feasibility.
Regional cooperation and integration
The role of regional and sub-regional institutions is critical to providing overall guidance to governments on issues such as sustainable development. In addition to high-level policy forums, regional institutions can facilitate regional inputs into global processes, translate international commitments into regional actions, launch regional initiatives and action plans, mediate disputes between members states and harmonize national experiences and promote regional information exchange [15] . Examples from previous efforts to conserve natural resources suggests that regional regimes provide one of the most effective ways of articulating international cooperative agreements.
Regional approaches tend to work partly because of established mechanisms for collective experimentation, and the learning and sharing of experiences. Geographical proximity provides a basis for the rapid diffusion of practices and reduces the time needed to adapt to new conditions. In addition, actions implemented at the regional level can benefit from the continuous emergence of implementation opportunities provided by other complementary initiatives [16] .
The rise of regional economic integration mechanisms and organizations offers one of the best opportunities for implementing sustainable development. The effectiveness of these mechanisms will depend largely on the kinds of institutional arrangements that are put in place to implement sustainable development goals. The European Commission (EC) represents one of the most elaborate institutional mechanisms for integrating environmental issues into development objectives. In addition, there are other regional institutional experiments that offer alternative models. The North American Free Trade Agreement (NAFTA) incorporates the Commission for Economic Cooperation that addresses environmental issues arising from trade liberalization among the member countries. In addition, there are other agreements that deal with transborder environmental issues arising from trade liberalization between the USA and Mexico [17] .
The Organisation for Economic Cooperation and Development (OECD) -though not a regional integration entity -provides a unique model for generating the intellectual input needed to guide African development. Other regional integration arrangements such as the European Commission are equipped with analytical capabilities that provide the foundation for informed decision making. Many regional integration arrangements in developing countries lack such facilities. The now defunct Organisation for African Unity (OAU), for example, adopted a number of ill-informed policies often promoted without adequate analysis. Its successor, the African Union (AU), will be functioning in a more complex world where informed decision making is critical to its credibility. It cannot rely on rhetoric as a basis for decision making -its first major challenge will be the emphasis on establishing an analytical foundation for its decisions. Guiding member states will demand the use of Africa's analytical capabilities on complex matters such as sustainable development.
The United Nations, especially its Economic Commission for Africa (ECA), could also provide a leadership role in providing African countries with the technical assistance needed for the sustainability transition. This can be done in cooperation with other agencies such as the United Nations Development Program (UNDP) and UNEP -both of which have regional bureaux or offices. These three institutions could forge strategic alliances that could play a critical role in technical cooperation to support Africa's transition towards sustainability. In practice, UNECA should see itself as Africa's economic commission for sustainable development.
Of particular relevance is the emergence of economic integration and as well as of ecoregional development in various parts of the world. These efforts offer new opportunities to design sustainable development strategies at operational levels. There are numerous ecosytem-based development plans for rivers, lakes, mountains and forests that can be used a basis for effecting the sustainability transition. Many of these plans are transborder and can therefore play an important role in fostering regional and international cooperation.
National implementation
Above all, it is implementation at the national level that will make a difference. In this regard, African countries need to make special efforts to reform their institutions to bring them in line with the requirements of sustainability and to investment in the generation of scientific knowledge needed to support sustainable development. Guiding this process requires strong political leadership to shape sustainable development in the light of national realities. A high-level policy and institutional framework is needed to guide this process.
At the same time, institutional structures will be of little value unless they are accompanied by efforts to generate the requisite scientific and technological knowledge needed for the transition towards sustainability. Ostensibly, much of this will be undertaken at various levels in society. Conservation agencies, for example, will play a key role in integrating development goals in their activities. Development organizations will also be required to build environmental considerations into their activities. There are, however, additional institutions that could play a strategic role in providing leadership in the sustainability transition. Two of these institutions include those in the private sector and higher education institutions.
Most of the enterprises in the developing world are involved in the conversion of natural resources into goods and services. They have a direct role to play in making the transition towards sustainability. Their capacity to contribute to sustainability will be enhanced through the availability of clear guidelines and indicators for sustainability. In addition, the firms are likely to respond to incentives that help them to make the transition towards sustainable business practices.
Firms are institutional structures that bring together individuals who make decisions based on information derived from a wide variety of sources. Firms are in essence institutional loci for corporate learning and they play a central role in defining the direction of economic systems as well as of public perceptions. Their behaviour, especially in accumulating environmental knowledge and coordinating their activities, is central to the sustainability transition [18] . Governments will therefore need to develop incentive measures that can facilitate environmental learning in firms and therefore steer them towards sustainability.
Probably universities and other institutions of higher education such as technical colleges have been the most under-utilised institutions in the efforts to promote sustainable development. Today, universities in the developing world are viewed largely as a place to produce trained manpower but not as a locus for productive activities. Making the transition towards sustainability will require continuous efforts to generate new scientific and technological information. This will in turn require intensive interactions among government, industry and universities as well as technical colleges. Such institutions still remain the loci of scientific and technological information, providing a critical role in the leadership of the sustainability transition.
Doing so will require changes in the way that universities operate. First, they will need to consider themselves as productive entities that serve as engines of growth and not simply producers of trained manpower. In other words, they will need to act as incubators for new enterprises. Secondly, universities and other technical institutes will need to be integrated into the communities in which they are located. So far most major universities are located in capital cities. Their role will be strongly enhanced if they create sustainable development branches in rural areas. If universities cannot reinvent themselves to play a leading role in the transition towards sustainability, enlightened governments should charter other categories of institutions to perform this community function.
The role of science and technology in sustainable development will need to be reflected in national policies. A way to achieve this is to strengthen the role of science and technology advice to governments. National academies of science can play a key role in providing such advice. But not all academies have clear mandates or the appropriate structures to carry out such functions, nor do many countries have national academies. In Africa, for example, only nine countries have such institutions and most of them have not developed effective mechanisms for providing advice to government. In addition, national academies in many industrialized countries do not have a strong tradition of providing science advice to government. Given the growing importance of science and technology in all aspects of human welfare, governments and the scientific community will need to find the most appropriate ways to bring science advice to bear on national decision making. National academies could play a key role in this process.
The way ahead
UNCED provided a basis for mapping out a new sustainability path. The challenge facing humanity today is to make the transition from international agreements to local action. This will require a new vision for the future that is based on innovation and creativity involving new knowledge and institutional adjustments. Knowledge-based institutions and firms will play an increasingly critical role in shaping the direction and pace of sustainable development. Governments have a key role to play in creating opportunities for technological and institutional innovation.
Indeed, for the actions needed to promote sustainability to take root, governments will need to re-examine their modes of operation and to identify ways by which they can delegate authority to the appropriate operational levels. Civil society organizations have a critical role to play in partnership with other institutions. However, they cannot do so unless they have the freedom to operate. Enterprises cannot play a role in promoting sustainability in the absence of incentive systems that promote the generation and use of environmental knowledge. Knowledge-based institutions cannot add much to solving sustainability problems unless they have freedom of enquiry. In the final analysis, governments will need to organize themselves in ways that promote social learningthey will have to value knowledge and promote institutional innovation. For example, leaders agreed to halve, "by the year 2015, the proportion of the world's people whose income is less than one dollar a day and the proportion of people who suffer from hunger and, by the same date, to halve the proportion of people who are unable to reach or to afford safe drinking water", United Nations (2000) United Nations Millennium Declaration, United Nations, New York. 4 "Unfortunately, mismanagement of ecosystems abounds. Worldwide, human overuse and abuse of major ecosystems from rainforests to coral reefs to prairie grasslands have degraded or destroyed hectare upon hectare of once-productive habitat. This has harmed wildlife, to be sure, as the number of endangered species attests. But it has also harmed human interests by depleting the flow of the very goods and services we depend on", World 
